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0 Process for catalytic dewaxing of more than one refinery^derlved lubricating base oil precursor. 



© A process for catalytic dewaxing of more than oils from said reaction zones, 
one refinery-derived lubricating base oil precursor 
which comprises contacting in a first reaction zone in 
tlie presence of a hydrogen-containing gas at 
hydrodewaxing conditions a first feed stream com- 
prising a first refinery-derived raffinate lubricalinQ 
base oil precursor which contains a first wax com- 
prising straight-chain paraffins with a first 
hydrodewaxing catalyst selective for conversion of 
said first wax and contacting in the presence of a 

^hydrogen-containing gas at hydrodewaxing condl- 

^tions in a parallel-situated second reaction zone a 

If) second refinery-derived rafRnate lubricating base oil 

lO precursor which contains a second wax containing 

©branched and/or cyclic hydrocartDons with a second 

1^ hydrodewaxing catalyst selective for conversion of 

COsaid second wax. and optionally contacting in one or 

Wmore further reaction zones further refinery-derived 

Owaxy raffinate lubricating base oil precursor feed 
streams in the presence of a hydrogen-containing 

mgas at hydrodewaxing conditions with a hydrodewax- 
ing catalyst, and removing at least two parallel ef- 
fluent streams of refinery dewaxed lubricating base 
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PROCESS FOR CATALYTIC DEWAXING OF MORE THAN ONE REHNERY-DERIVED LUBRICATING BASE 

OIL PRECURSOR 



The Invention relates to a process for catalytic 
dewaxing of more than one refinery-derived 
lubricating base oil precursor. 

In the production of lubricating base oils from 
different distillates or deasphalted residual oils, a 
problem arises in regard to removing waxy materi- 
als from the lubricating base oil precursors. The 
presence of these waxy materials Is very undesira* 
ble in that they inure a high pour point to the 
ultimate lubricating oil and thereby reduce or totally 
eliminate the effecthfeness of the lubricating oil at 
low temperatures. 

Two generaf methods for dewaxing these pe* 
troleum distilialBS include solvent dewaxing and 
catalytfc dewaxing. The former has recently lost 
favour in light of its relatively high capital cost and 
Hs relatively high operating cost The latter is 
sometimes reienred to as hydrodewaxing and has 
been explored extensively. This technology has 
given rise to a whole new spectrum of catalysts 
which have been referred to by R.M. Barrer in his 
woric "Hydrothermai Chemistry of Zeolites" as tec- 
tosillcate catalysts which include aluminosilicates, 
borosillcates, etc. Essenttaliy, it is desired to em- 
ploy a tectosilicate catalyst with a pore size such 
that the long chain paraffin materials along witii 
other waxy materials have selective access to the 
interior of the tectosilicate sieve while prohibiting 
entry of the non-waxy materials, which, of course, 
do not necessitate hydnxlewaxing. 

From a crude oil feed In many cases lubricat- 
ing base oil precursors can be derived which are 
commonly classified as (Light) HVI 80 to 100 or 80 
to 150, (Medium) HVI 250 to 300, (Heavy) HVI 500 
to 600 and HVI Bright Stock raffinate (hereinafter 
referred to as Bright Stock), all of which necessitate 
dewaxing before they can be used as lubricating 
base oil (components). 

Succlnctiy, th^e has not yet been devetoped a 
unitary tectosilicate or aiuminoaScate catalytic 
composition which can selectively convert the para- 
ffinic or otiier waxy materials in all of tiiese petro- 
leum substrates to selectively excise the problem 
waxy material and still attain the quality targets 
demanded by the maricetplace. One reason for tills 
dilemma is that the waxy materials, which are con- 
sidered contaminants, vary greatiy from stream to 
stream and are not simply straight-chain paraffins 
but include branched and cyclic structures as well. 
Thus, one catalyst witii a specific consistent pore 
size win simply be unable to selectively treat all of 
ttie waxy jnaterials present in all of these lubricat- 
ing base oil precursors. 



In U.S. Patent 4,222,855. issued In 1880, it was 
determined tiiat a ZSM-23 or ZSM-35 catalyst pos- 
sesses the ability to produce a dewaxed ofl witii a 
superior viscosity index relative to a ZSM-5 type 
s catalyst This reference failed to teach or acknowl- 
edge however, that ZSIVi-35 is incapable of dewax- 
ing an oil heavier ttian a Rght neutral to a pour 
point target currentiy demanded by tiie maricet- 
place. Nor did It teach or acknowledge ttiat tills 

10 characteristic results from tiie special relationship 
between catalyst pore dimensions and tiie molecu- 
lar structure of wax molecules intrinsic to lubricat- 
ing oil streams of differing viscosity ranges, in U.S. 
Patent 4,372.839 recognition Is made tiiat a 

IS 35 catalyst alone is incapable of reducing tiie pour 
pdnt to tiie most desired lowest level, however, 
tills deficiency is resolved by a series flow tech- 
nique of a common charge stream witii botii types 
of zeolites, Le. a first contact witii a ZSM-35 al- 
so uminosillcate and then a second wftii a ZSM-5 
aluminosillcate. 

Prior patentees have also taken cognizance of 
the feet tiiat a feedstream to a hydrodewaxing unit 
may be divided and only a portion of tiie feed- 

25 stream treated in a hydrodewaxing unit For in- 
stance, in U.S. Patent 3.956,102. issued in 1976 to 
Chen et al, tiie patentees teach separation of a 
petroleum distillate whereby only one of ttie sepa- 
rated streams Is treated witfi a ZSM-5 type catalyst 

30 while tiie untreated stream is subsequentiy com- 
bined witii tiie hydrodewaxed product to yiekl a net 
production of hydrogen. 

An ob)ect of tiie invention is to provide a viable 
refinery dewaxing process fk3w scheme to selec- 

35 tively treat more tiian one refinery-derived lubricat- 
ing base oil precursor in parallel flow in contrast to 
providing different catalysts in admixture In a single 
reactor which are respectively insuffident to treat 
one type of lubricating base oil precursor but high- 

40 ly efficient to treat another type of lubricating base 
oil precursor. Accorcfingly, a multiple number of 
dewaxed lubricating base oils having excellent pour 
points «id viscosity indices can be obtained. 
The Invention therefore relates to a process for 

46 catalytic dewaxing of more tiian one refinery-de- 
rived lubricating base oil precursor which com- 
prises contacting in a first reaction zone In tiie 
presence of a hydrogen-containing gas at 
hydrodewaxing conditions a first teed stream com- 

50 prising a first refinery-derived raffinate lubricating 
base oil precursor which contains a first wax cotd- 
prising straight-chain paraffins witii a first 
hydrodewaxing catalyst selective for conversion of 
said first wax and contacting In ttie presence of a 
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hydrogen-containing gas at hydrodewaxing condi- 
tions in a parallel-sftuatdd second reaction zone a 
second refinery-derived rafffnate lubricating base 
oil precursor which contains a second wax contain- 
ing branched and/or cyclic hydrocarbons with a 
second hydrodewaxing catalyst selective for con- 
version of said second wax, and optionally contact- 
ing in one or more further reaction zones further 
refinery-derived waxy r^nate lubricating base oil 
precursor feed streams In the presence of a 
hydrogen-containing gas at hydrodewaxing condi- 
tions with a hydrodewaxing catalyst, and removing 
at least two parallel effluent streams of refinery 
dewaxed lubricating base oils from said reaction 
zones. 

Both of the types of catalyst utilized in the 
instant selective parallel passage hydrodewaxing 
process are existent in the prior art as known 
dewaxing catafysts. For instance, a ZSIVI-5 type 
molecular sieve is disclosed in U.S. Patent 
3,702.880 and taught for hydrodewaxing applica- 
tions. Also. In U.S. Patent 4.343.692, a 'synthetic 
fenierite zeolite is disclosed having incoiporated 
therewith at least one metal selected from the 
group consisting of Group VIB, Group VIIB and 
Group VIIIB metais. However, it has heretofore 
gone unrecognized that molecular sieves with pore 
dimensions similar to those of ferrferite are unable 
to dewax certain types of feed material- to the 
specifications required by the marlcetpiace but yet 
are surprisingly and unexpectedly effective In their 
conjunct interaction for selective parallel flow de- 
waxing of parHcuiar types of feed material when 
coupled Into a process employing a dewaxing cata- 
lyst with pore dimensions similar to or larger than 
ZSM-5. 

The pnx^ss according to the invention suitably 
comprises three or more parallel operated catalytic 
hydrodewaxing zones. 

One embodiment of the invention resides In a 
process for the preparation of four or more de- 
waxed lubricating base oils from a crude oil feed 
stream which comprises: charging said crude oil 
feed stream to an atmospheric distillation column 
maintained at a pressure between 1.7 and 6.7 bar 
abs., at a bottoms temperature between 232 •C 
and 399 ""C. and an overhead temperature of 204 

to 316 "^C to separate said crude oil feed 
stream into at least a light overhead stream, which 
is withdrawn from said atmospheric distillation unit, 
comprising heavy gas oil and fighter hydrocarbons 
and a bottoms stream, which is removed from said 
distillation unit, comprising heavier than heavy gas 
oil hydrocarbons; withdrawing said heavy gas oil 
and lighter hydrocarbons and passing the same to 
another refinery unit for further processing; charg- 
ing the bottoms effluent from said atmospheric 
distillation column containing heavier than heavy 



gas oil to a vacuum distillation column maintained 
at an overhead pressure between 0.02 and 0.09 bar 
abs. and at an overiiead temperature from 38 *C to 
93 '^C and at a bottoms pressure from 0.13 bar 
5 abs. to 0.33 bar abs. and at a bottoms temperature 
between 316 °C and 399 "C to derive at least four 
raw lubricating oil process effluent streams com- 
prising: . 

i. a Light Vacuum Gas Oil overiiead stream, 
70 il. a High Viscosity index 80-100 or 80-150 dis- 
tiiiatei 

ill. a High Viscosity index 250 to 300 distillate, 
iv. a High Viscosity Index 500 to 600 heavy 

distillate, and 

15 v. a bottoms stream containing residual distillate; 
and then passing said bottoms stream residual 
distillate to a deasphalting unit wherein said resid- 
ual distillate Is contacted with a solvent to 
deasphait said residual distillate to form an asphatt- 

20 rich stream and a deasphalted lubricating oil 
(DAO) stream: removing said asphalt-rich stream 
from said deasphalting unit; withdrawing said 
deasphalted lubricating oil (DAO) from said 
deasphalting unit; individually passing said HVI 80- 

25 100 or 80-150 distillate, HVI 250 to 300 distillate, 
HVI 500-600 distillate and said DAO hydrocari)on 
streams through a solvent extraction step wherein 
said solvent extraction step is performed separate 
and apart for each stream and passing the respec- 

30 tive acquired solvent extracted HVI 80 to 100 or 80 
to 150 waxy raffinate, HVI 250 to 300 waxy raf- 
flnate, HVI 500 to 600 waxy raffinate and wherein 
said DAO stroam Is converted to a Bright Stock 
waxy raffinate passed to a selective catalytic de- 

35 waxing step comprising: passing said HVI 80 to 
100 or 80 to 150 waxy raffinate stream through a 
first catalytic dewaxing unit containing a catalyst 
comprising a synttietic ferrierite zeolite having In- 
corporated tiierein at least one metal selected from 

40 tfie group consisting of Group VIB, Group VilB and 
Group VIII metals of tiie Periodic Table to arrive at 
a substantially dewaxed HVI 80 to 100 or 80 to 150 
stroam having a pour point of below -4 ^C, passing 
said solvent extracted HVI 250 to 300 waxy raf- 

45 finate stream tiirough a second catalytic dewaxing 
zone having ttiereln a catalyst comprising an ad- 
mixture of a syntiietic ferrierite zeolite having incor- 
porated tiierein at least one metal selected from 
the group consisting of Group VIB, Group VIIB and 

50 Group Vlil metals of tiie Periodic Table In associ- 
ation with a crystalline aluminosillcate zeolite hav- 
ing a composition in temns of mole ratios of, as 
follows: 

0,9 ± 0.2 fVl2M0 : Al,0, : 5-100 SiO, : 0-40 H,0 
55 wherein M is a cation, n is the valence of said 
cation and wherein said pore size of said zeofrte is 
between 0.5 nm and 0.9 nm to arrive at a substan- 
tially dewaxed HVI 250 to 300 lubricating oil having 
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a pour point of below -4 "C; passing said solvent 
extracted HV! 500 to 600 waxy raffinate stream 
through a third catalytic dewaxing zone having 
therein a catalyst comprising an admixture of a 
synthetic ferrfertte zeollfB having incorporated s 
therein at least one metal selected from the group 
consisting of Group VIB, Group VIIB and Group Vlli 
metals of the Periodic Table in association with a 
crystalline aluminosllicate zeolite having a composi- 
tion. in terms of mole ratios, of as follows: 70 
0.9 ± 0.2 iWataO : AIA : 5-100 SIO, : (MO H,0 
wherein M is a cation, n is the valence of said 
cation and wherein said pore size of said zeolite is 
between 0^ nm and 0.9 nm to anrive at a substan- 
tially dewaxed HVI 500 to 600 lubricating oil having 75 
a pour point of below -4 •C; passing said Bright 
Stock waxy raffinate stream through a fourth al- 
uminosilicate zeolite having a composition, in terms 
of mde ratios, of as follows: 

0^ ± 02 MahO : AIA : 5-1 00 SiOj : 0^ HjO 20 
wherein M is a cation, n is the valence of said 
cation and wherein said pore size of said zeolite is 
between 0^ nm and 0.9 nm to derive a substan- 
tially dewaxed Bright Stock raffinate lubricating oil 
having a pour point of below -4 •C. 25 

All of the afbrementfoned four respective 
lubricating base oil precursor streams contain dif- 
ferent waxy contaminants, 1.0- waxy components 
which elevate tiie pour point to a degree such that 
tiie oils are less attractive ior tit^r intended use. so 
These streams differ in tiieir molecular character 
and viscoafy. It is also possible tiiat but two 
streams are attained tiiat necessitate dewaxing, 
usually (1) a fight stream IHVI 80 to 100 or 80 to 
150 and (2) a heavy Bright Stock stream, ft is also 3s 
possible that three or more streams of different 
viscosities are derivable from such separatory sys- 
tems. This invention pertains to treating In order to 
substantially dewax any two or more such streams 
in parallel flow anrangement 40 

In treating any of tiiese streams various tec- 
tosilicate catalysts have been empbyed. One fam- 
ily of these tectosilk:ates are nomendated as ZSM- 
5 aluminosllicate compositions which have been 
characterized by their X-ray cfiffracfion pattern as 46 
set forth in Table 1 of U.S. Patent 3,852,189. Chen 
etal. 

Other catalysts are also contemplated as one 
of the catalytic compositions of matter useful in this 
invention. For Instance, mordenites. crystalline so 
borosilicates and silicalites may also be used. The 
mordenfte may be modified by cation exchange 
Including but not restricted to mordenites modified 
by cation exchange wltti H, Be, Mg. Tl, Ce, Nd, Pb. 
Th. Mb, Rh, Ba. Sr, La, and Ca It also includes but 55 
is not restricted to mordenlte modified by vapour 
deposition techniques empk)ying compounds such 
as metal chlorides. 



The second family of tectosificate catalysts are 
tfiose which selectively dewax relatively light 
lubricating oils such asanHVieOtolOOorSOto 
150 waxy raffinate in contrast to tiie above al- 
umlnosilleates which selectively dewax tf^e heavier 
lubricating oils. One example of such catalyst Is 
exemplified by tiie disclosure of Winquist U.S. Pat- 
ent 4,343,692- Other such catalysts are ZSM-35. 
ZSM-23, 2SM-38. 2SM-21 and natural ferrierite, 
treated or untreated, witfi or witiiout the presence 
of catalytic metals tiiereon. 

It is also concehfable tiiat botfi such catalysts 
are disposed on the same support and vary by tiie 
metals Incorporated thereon, tiie strengtii of the 
acid sites, or by the cations incorporated into tfie 
support such tiiat one catalyst will selectively react 
witii the wax species characteristic of Kght lube 
stocks while the ottier catalyst selectively reacts 
witfi tfie wax species characteristic of heavier lube 
stocks. 

While botfi of tfie aforementioned types of de- 
waxing catalysts have been known to adequately 
dewax certain feed materials, there has been no 
recognition that these two types of catalysts, used 
in conjunct simultaneous interaction, provide an 
unexpectedly more viable dewaxing process where 
a refiner is confronted witii tfie dilemma of dewax- 
ing a whole spectrum of cfiffaring lubricating dis. 
Two catalysts, one wrtfi pore dimensions similar to 
fenlerite and the otfier with pore dimensions equal 
to or greater tiian ZSM-5, will solve tiiis dilemma 
because tiie wax species intrinsic to fight lubricat' 
ing oils is dHforent form tfie wax species intrinste to 
heavier lubricating oils. 

The dewaxing step or steps of tills Invention 
are undertaken In the presence of hydrogen, pref- 
erably at a hydrogen circulation rate of between 
350 and 2670 l(S.T.P.) HJ\ dil feed. The expression 
"S.T.P.° indicates Standard Temperature (of 0 'C) 
and Pressure (of 1 bar abs.). The reaction con- 
ditions are usually maintained at a temperature of 
between 150 "0 and 500 °C and a pressure be- 
tween 2 and 200 bar abs., preferably between 2 
and 20 bar abs. The liquid houriy space velocity 
(LHSV) preferably will be from 0.1 to 10 and more 
preferably between 0.5 and 5.0. 

The raw lubricating oils contemplated herein to 
be treated in parallel flow generally contain in tiie 
range of from 0.1 to 50% by weight of waxy 
hydrocartDons (by tiiis latter tenri it is meant nor- 
mally solid hydrocariwns at 3 ''C below pour point 
temperatures). Pour point is defined on ttie basis of 
tfie ASTM D-97 Test Mefliod. Example pour points 
for finished oils are -18 ''0 for HVI 80 to 100 or 80 
to 150 and -7 ^'G for HVI Brights Stock. It is critical 
to the operation of this invention to properly select 
tfie particular feed material for tfie particular dewax- 
ing catalyst Rrst inquiry, must be made as to the 
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type of undesired waxy hydrocarbons existent in 
the lubricating base oil precursor because it has 
been discovered that the type of waxy material 
present in the HVI 80 to 100 or 80 to 150 type of 
waxy raffinate lubricating base oil precursor Is dif- 
ferent from the waxy material indigenous to the HVI 
250 to 300. HVI 500 to 600 or Bright Stock waxy 
raffinates. In fact, it comes as a surprise that those 
waxes intrinsic to raw lubricating oils heavier than 
HVI 80 to 100 or 80 to 150, contain a greater 
proportion of branched and cyclic structures than 
does HVI 80 to 100 or 80 to 150. It Is indeed this 
discovery which accounts for the heretofore un- 
recognized problem with catalysts which have pore 
dimensions similar to fenferite, Le. they are unable 
to remove cyclic wax structures and. therefore, are 
incapable of dewaxing lube oil streams heavier 
than HVI 150 to the pour point demanded by the 
maricetplace. 

It Is believed that the waxy materials present in 
HVI 80 to 100 or 80 to 160 lubricating oil have an 
average carbon number of 23 although the Individ* 
uai constituents of this stream are Icnown to en- 
compass a range of hydrocartwn components In- 
cluding minute quantities with 18 carbon atoms and 
31 carbon atoms. It Is believed that waxy materials 
present in HVI 250 to 300 have an average carbon 
number of 29 or 31 depending on the crude 
source. HVI 250 to 300 Is known to encompass a 
range of hydrocariDon components including quan- 
tities of hydrocarbons with 24 carbons to 37 car- 
bons. It is believed that the waxy hydrocarbons in 
HVI Bright Stock have an average cart)on number 
of 38. HVI Bright Stock is known to encompass a 
range of hydrocarfcson components which Include 
quantities of hydrocarix>ns with 22 carbon atoms to 
52 cartoon atoms. The wax content of the first waxy 
raffinate (HVI 80 to 100 or 80 to 150) may have 
more than 45% by weight of nonnal paraffins In 
contrast to other waxy raffinate streams, such as 
HVI Bright Stock which may have less than 10% 
by weight of nomial paraffin components. This con- 
centration of nonnal paraffin wax structures is de- 
pendent on the cmde oil feed charged to the unit 
It was surprising to find such a large content of 
branched and cyclic components in the heavy oil 
i.e. more than 55% by weight while the light oil 
contained less than 55% by weight of branched 
and cyclic components. 

The complimentary independent parallel flow 
simultaneous Interaction of the two catalysts for 
dewaxing, one with pore dimensions similar to far- 
rierite and the other with pore dimensions similar or 
larger than ZSM-5 will result in a reduction in the 
design size of particular dewaxing reactors, al- 
though more reactors may be necessary. The flexi- 
bility to cease dewaxing over one type of catalyst • 
(while the other continues to simultaneously func- 



tion) and perfbnn select reactivation prior to reach- 
ing high end-of-run temperatures will significantly 
and surprisingly result in a greatly lengthened via- 
ble life span of the large pore catalyst without the 
6 penalty of lost production. Also, by avoiding a 
complete shutdown of the plant as a result of 
catalyst reactivation the overall dewaxing plant can 
have a smaller design, be constructed with less 
offslte tankage and be designed witii less catalyst 
10 inventory for each reactor. If a plant enror occurs 
and a* contaminant like sodium, for example, is 
allowed Into one reactor, the other may continue to 
function unimpeded. And If the cnjde oil feed of the 
refinery changes, the market target projections can 
16 still be maintained due to tiie ftexibility of the 
complimentary catalysts. 

In this parallel passage flow system a continu- 
ous operation of dewaxing is contemplated and 
prefenred. When a certain catalyst becomes deacti- 
20 vated due to occlusion by trapped hydrocarbons or 
weakly held catalyst poisons It Is a simple proce- 
dure to cease tiie dewaxing step and begin a 
hydrogen reactivation of tiie catalyst This hydro- 
gen reactivation is performed in the presence of a 
26 hydragen-contalning gas at a temperature between 
343 *C and 538 *'C. One dewaxing catalyst can be 
reactivated or regenerated while otiier dewaxing 
catalysts continue to perfomn ttteir respective cata- 
lytic function until tiiey too become spent and 
30 thereby necessitate reactivation. 

An oxidative regeneration of the catalyst may 
be undertaken In situ or more preferably the regen- 
eration may be peribrmed at an offslte location In a 
separate regeneration vessel by passage of an 
35 oxygen-containing gas thereover at a temperature 
fonn 371 to 566 '^C for a period of time suffi- 
cient to remove coke deposits and thereby regen- 
erate the dewaxing catalyst Thereafter tfie regen- 
erated catelyst is passed back to its respective 
40 dewaxing reactor vessel. The oxygen-containing 
gas can be air, pure oxygen or mixtures of oxygen 
with any ott)er Inert gas such as nitrogen or argon. 

It Is contemplated wHhin the scope of tills 
Invention to treat at least two. and even four 
45 lubricating base oil precursor streams derived from 
a vacuum distillation unit as described herein- 
before. However, tiiese streams can be commin- 
gled witiiln the scope of ttiis invention as long as at 
least two different catelyste are applied in parallel 
50 flow reaction zones for converting tiie particular 
undesired waxy materials present therein. It Is also 
contemplated that downstream of the overall cata- 
lytic dewaxing process, established techniques, In- 
cluding- clay treating and hydrofinishing, can be 
55 used to enhance tiie colour and stability of tiie 
dewaxed oil. It is further contemplated ttiat down- 
stream of tiie overall catalytic dewaxing process, 
normal blending techniques can be utilized to pre- 
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pare any type of lubricating base oil or Industrial 
oilr such as an automotive engine oil, transibrmer 
oil, compressor oil, railroad oil, refrigerator oil, hy- 
draulic oil, gear d\, or any other lubricant neces- 
sftaflng epeclflc quafities of pour point at a certain 
temperature. 

The Invention also relates to cataiytically de- 
waxed lubricating base oils whenever prepared by 
a process as described hereinbefore. 

In the Rgure a flow scheme is depicted which 
is exemplary of the production of four different 
dewaxed lubricating base oils beginning from a 
cmde oil feed material although the process - 
scheme can be used with as few as two respective 
lubricating oil streams. 

The instant flow scheme is given without re- 
gard to miscellaneous auxilllary equipment neces- 
sary to perform the process flow such as various 
pumps, condansors. receivers and so forth. The 
process flow scheme is not to t)e construed as a 
limitation upon the instant novel parallel flow pro- 
cess. In the Rgure a crude oil In conduit 1 is 
charged to fractionation column 3 wherein a light 
product stream is withdrawn through conduit 5, 
either overhead or as a sidecut stream or both, and 
is removed from the process* and passed along for 
further processing to recover other hydrocarixm 
minerals. The bottoms stream from fractionation 
column 3 is withdrawn through conduit 7 and 
passed to vacuum distillation unit 9. Thte stream 
contains all of the material heavier than a heavy 
gas oil. In the vacuum distillafion column up to fh^e 
streams are derived with the overhead stream be- 
ing withdrawn in conduit 11 having an Initial boiling 
point of about 238 ''C and a 50% tioiling point of 
about 354 ""C, which also may be further pro- 
cessed according to known conventional process- 
ing techniques for its mineral vaiue. Three streams 
are exemplified as being withdrawn from the vacu- 
um distillation unit as sidecut streams HVI 80 to 
100 or 80 to 150, HVI 250 to 300 and HVI 500 to 
600 raw undewaxed distillates containing waxy ma- 
terial which result in a pour point of such a mag- 
nitude to vitiate target projection of tiie open 
lubricating oil marketplace. An HVI 80 to 100 or 80 
to 150 distillate stream is withdrawn via conduit 13. 
an HVI 250 to 300 distillate stream is withdrawn via 
conduit 15 and an HVI 500 to 600 distillate stream 
is witfidrawn via conduit 17. A fiftii stream, with- 
drawn from the bottom of vacuum distillation urnt 9 
via conduit 19, cont^ns heavy materials, such as 
asphalt and residua. This stream is passed to 
deasphalting unit 21 wherein an asphalt-rich prod- 
uct is witiidrawn in conduit 23 concomitant with the 
deasphaited oil witfidrawn In conduit 25. This 



stream commonly nomenciated as pAO) also has 
indigenous undesirable waxy material whteh raises 
tiie pour point of the lubricating oil to a degree to 
rander same unsuitable for most commerdal use. 
5 it is optional in this Invention to utilize a pre- 
liminary solvent extraction system to treat ttie waxy 
lubricating oil distillates. The solvent is any conven- 
tional extraction soh^ent such as phenol. N-mettiyl- 
2-pynroIidone, furfural, etc. These sohrent streams 
to are added 1o respective bateh retraction units 27. 
29. 31 and 33 tiirough conduits 35. 37. 39. and 41. 
A slip stream or bottom contaminant stream is 
withdrawn containing extracted aromatics, nitrogen 
and sulphur compounds in streams 43, 45, 47 and 
75 49. which may likewise be treated in a cBstillation 
column (not shown herein) for return of the solvent 
to the solvent extraction system(s). This is also true 
for a portion or tiie entirety of streams 51, 53, 55 
and 57. It is important to note that this solvent 
20 extraction system can be performed In a batch 
type method in a multitude of zones or the same 
can be perfomned in one zone, one-ata^me. witti 
onfy one respective particular waxy raffinate stream 
derived from tiie vacuum distillation column being 
25 solvent extracted at one time. The respective ef- 
fluent streams fixim the solvent extraction zone In 
conduits 51, 53, 55 and 57 are passed into optional 
hydrotreating systems 59. 61. 63 and K which 
have ingress of hydrogen tiirough conduits 67, 69, 
30 71 and 73. While tiiese hydrotreaters are shown as 
different units, they may physlcaify be one in- 
tegrated vessel useful for treating a multitude of 
streams. It Is also contemplated tiiat tiie hydrotreat- 
ing be perfomned before the solvent extraction. 
35 Frther way, the pre-dewaxing hydrotreating zone Is 
purely optional and its presence or placement does 
not form an integral process parameter of tiie in- 
stant flow scheme contemplating the dual bed par- 
allel passage ftow of lubricating base oil precursors 
40 to different hydrodewaxing catalysts. 

The function of the hydrotreater Is to excise 
additional aromatic compounds, sulphur com- 
pounds, nitrogen compounds and convert complex 
aromatic compounds to simpler aromatic com- 
46 pounds which rendere the catalytic dewaxing pro- 
cessing more feasible. Hydrotreating is periormed 
at mild hydrotreating conditions, which inciude a 
temperature of from 250 •C to 464 and a 
pressure from 74 bar abs. to 107 bar abs. The 
50 hydrogen may be present concomitant witii an inert 
gas or ttie same may be present in its pure form. It 
is also contamplated that a refinery stream such as 
a refomier gas stream may be utilized as the 
source of hydrogen. Once again, however, it should 
66 be pointed out tfiat tiiis pre-devraxing hydrotreat- 
ment step is optional, and need not be perfonned 
to accomplish tiie goals of this invention. The sol- 
vent extracted, or If desired, hydrotreated effluent 
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streams, are withdrawn from respective (or one 
single iiydrotreater operating in blocl^ed out mode) 
from liydrotreaters 59, 61, 63 and 65 through con- 
duits 75, 77. 79 and 81. They are passed directly 
to the respective appropriate catalytic dewaxing 
steps 83. 85, 87 and 89, which are provided with 
hydrogen entry ports 91, 93, 95 and 97, The re- 
spective dewaxed iube oils are withdrawn from 
respective catalytic dewaxing units (or as few as 
two units) 83. 85. 87 and 89 through conduits 99, 
101. 103 and 105 for further blending. 

After production of these streams hydrotreating 
Is normally undertalcen to further refine the finished 
dewaxed product One saUem advantage of this 
invention is that use of ferrierite catalyst in dewax- 
ing zone 83 totally vitiates the need to hydrotreat 
the product in conduit 99 after blending with other 
feed streams. Rendering this expensive and poten- 
tially troublesome extra process step superfluous 
surprisingly produces an overall process much 
more efficient and less expensive than any other 
type process which requires that the dewaxed light 
oils are to be hydrotreated. If desired, the Hght oil 
dewaxed effluent steam may be hydrotreated with- 
in the scope of this invention although, to do so Is 
a pnxessing of the dewaxed oil in a non-ec- 
onomically rewarding sequence of steps. In sum- 
mary, this process produces a light HVI 80 to 100 
or 80 to 150 lubricating base oil using a more 
efficient catalyst without the necessity for 
hydrotreating, in the presence of hydrogen, the 
dewaxed oil concomitant with other heavy dewaxed 
oils which may necessitate dewaxing. 

Another embodiment of this invention com- 
prises the passage of the DAO stream directly from 
deasphalting unit 21 to hydrotreater 65 without 
need for the solvent extraction step, said pre-de- 
waxing hydrotreating being carried out at mild to 
severe hydrotreating conditions, l.e. over 74 bar 
abs. pressure and over 260 «C. Hydrotreated ef- 
fluent is passed via conduit 81 to catalytic dewax- 
ing unit 89 for aforementioned treatment 

it is also optional in this invention to utilize a 
preliminary solvent dewaxing system to treat the 
waxy lubricating oil raffinates, especially those re- 
quiring very low pour points, for example below -18 
**C. The solvent is any conventional dewaxing sol- 
vent such as propane, or alkyi Icetones In admixture 
with an aromatic component, i.e. mathylethyl ke- 
tone and toluene. These streams may be added In 
a batch processing manner. The solvent may be 
recovered by distillation and reused in the solvent 
dewaxing process. This preliminary solvent dewax- 
ing can be performed in a multitude of zones or the 
same can be performed in one zone using a batch- 
type method one-at-a-time with each such particu- 
lar waxy raffinate derived from the vacuum distilla- 
tion column. 



The preferred catalyst in hydrogen dewaxing 
unit 83 is one with a pore size similar to the pcxB 
size of synthetic fenierite. The prefen^ed catalyst of 
hydrogen dewaxing unit 89 (for the Bright Stock 

5 waxy raffinate) is a catalyst with a pore size similar 
or larger than the pore size of the ZSM-5 catalyst 
taught in U.S. Patent 3.702,886. The latter can also 
be used In hydrogen dewaxing units 85 and 87 
witii or wimout accompaniment of a smaller pore 

10 zeolite. Again, the use of the prefen^d ferriertte- 
containing catalyst obviates post-dewaxing 
hydrotreatment 

The process conditions present in the frac- 
tionation column 3 or 9. deasphalting unit 21, sol- 

is vent extraction units 27, 29. 31, 33 and tfie 
hydrotreating units 59, 69. 71 and 73 are well 
known to those of reasonable skill in the art 
Hydrotreating conditions and applicable catalysts 
for hydrotreating streams 101. 103. 105 or same If 

ao combined witii stream 99, are likewise well-recog- 
nlzed. The process conditions present during tine 
hydrodewaxing steps in reactors 83. 65, 87 and 89 
are those alluded to previously above. It will not 
require any type of expertise or undue experi- 

25 mentation for one to ascertain tiie most desirable 
conversion conditions once the feed material is 
selected for Hie particular catalytic composition of 
matter of respective units 83, 85, 87 and 89. 

30 

Claime 

1. A process for catalytic dewaxing of mors 
tiian one refinery-derived lubricating base oil pre- 
ss cursor which comprises contacting in a first reac- 
tion zone in ttie presence of a hydrogen-containing 
gas at hydrodewaxing conditions a first feed stream 
comprising a first refinery-derived raffinate lubricat- 
ing base oil precursor which contains a first wax 
40 comprising straight-chain paraffins wltti a first 
hydrodewaxing catalyst selective for conversion of 
said first wax and contacting in the presence of a 
hydrogen-containing gas at hydrodewaxing condi- 
tions in a parallel-situated second reaction zone a 
<5 second refinery-derived raffinate lubricating base 
oil precursor which contains a second wax contain- 
ing branched and/or cyclic hydrocarbons with a 
second hydrodewaxing catalyst selective for con- 
verston of sakl second wax, and optionally contact- 
so ing in one or more further reaction zones further 
refinery-derived waxy raffinate lubricating base oil 
precursor feed sta^ams in tiie presence of a 
hydrogen-containing gas at hydrodewaxing condi- 
tions with a hydrodewaxing catalyst, and removing 
65 at least two parallel effluent streams of refinery 
dewaxed lubricating base oils from said reaction 
zones. 
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2. A process according to claim 1 wherein the 
lubrfcafing base oii precursor feed streams are 
obtained by fractionating a bottoms stream of an 
atmosphenc distlllation of a hydrocarbon oil feed 
stream. 

3. A process according to daim 1 or 2 wherein 
the hydrodewaxing conditions comprise a temperar 
ture between 150 *C and 500 'C, a pressure 
between 2 and 200 bar abs. and a hydrogen/oil 
feed rab'o between 350 and 2570 l(ST.P.) oil 
faed. 

4. A process according to any one of the 
preceding cialms wherein the first wax contains 
less than 55% by weight of branched and cyclic 
hydrocarbons and wherein the second wax con- 
tains more than 55% by weight of branched and 
cydic hydrocarbons. 

5. A process according to any one of the 
preceding claims wherein the first hydrodewaxing 
catalyst comprises a synthetic fenlerite having in- 
corp(Hated therewith at least one metal selected 
from the group consisting of Group VIB. Group 
VIIB and Group Vlil metals of the Periodic Table. 

6. A process according to claim 5 wherein a 
first feed stream comprising an liVI 80 to 150 or 80 
to 100 waxy lubricating oii precursor is 
hydrodewaxed in the first reaction zone from which 
a lubricating base oii is obtained without subse- 
quM hydrotreating. 

7. A process according to any one of the 
preceding daims wherein the second hydrodevi^- 
ing catalyst comprises a crystalline aluminosillcate 
having a pore size from 0.5 to 0.9 nm and a 
composition, in terms of mole ratios, as follows: 
0.9 1 0.2 Mg^O : AIA : 5-100 SiO, : 0-40 H,0 
wherein M Is a cation and n is the valence of said 
cation. 

8. A process according to any one of the 
preceding claims which comprises at least three, 
and preferably four or more paraliel-sltualed cata- 
lytic hydrodewaxing zones. 

9. A process according to any one of the 
preceding claims wherein each hydrodewaxing 
catalyst is regenerated independently of the de- 
waxing operation(6) in the other dewaxing reaction 
2one(s) in the presence of an oxygen-containing 
gas at a temperature from 371 "C to 566 *C. 

10. A prcx:ess according to daim 9 wherein 
said regeneration is fbllowed by an inert gas purge 
of the regenerated cataiyst and subsequent reac- 
fivalion in the presence of a hydrogen-containing 
gas at a temperature fhjm 343 »C to 538 °C. 

11. A process according to any one of the 
preceding daims wherein at least two dewaxed 
lubricating base dis are blended to formulate at 
least one lubricating oil product. 

12. A process substantially as described 
hereinbefore with particular reference to the Rgure. 



13. Catalytlcaliy dewaxed lubricating base dIs 
whenever prepared by a process according to any 
one of the preK^ding daims. 
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